Methods
In the laboratory, isolates of MRSA were identified on mannitol salt agar screen plates supplemented with oxacillin (6 mg/L), confirmed by detection of the mecA and nuc genes via a polymerase chain reaction (PCR) assay. 7 Susceptibilty testing was done with VITEK (bioMerieux, Inc. Haselwood, Mo.) or Kirby Bauer methods, plus a D-test for clindamycin susceptibility. 8 Typing was done with pulsed-field gel electrophoresis (PFGE) after DNA extraction and digestion with Sma1 in a standard protocol.
9 All isolates were further tested to confirm methicillin resistance and for the presence of PVL with a triplex PCR assay, which simultaneously detects lukS-PV, lukF-PV and mecA genes. 10 The MRSA isolates were typed for SCCmec with a multiplex PCR SCCmec typing assay into subtypes I, II, III, IVa, IVb, IVc, IVd and V. 11 Isolates were typed for spa (a polymorphism of the S. aureus protein-A gene), 12, 13 and a representative selection of isolates was further tested with multilocus sequence typing (MLST).
14 The identification of MRSA isolates matching the USA300 strain was based on the similarity of PFGE patterns to control strains provided by the National Microbiology Laboratory of the Public Health Agency of Canada.
For case findings and definitions, we used laboratory reports provided by the regional laboratory of USA300 MRSA isolates to identify potential cases; in those with more than one positive isolate, the first report was used. This laboratory processes all specimens submitted from community physicians, clinics, hospitals and long-term care facilities in the CHR. A study case was defined as a patient with a positive isolate for the USA300 strain of MRSA between Jan. 1 and Sept. 30, 2004 ; a clinical infection; and a history of residence in or travel to the CHR during the 2 years before symptom onset. We used a history of one of the following during the 2 years before symptom onset to assign patients a high-risk status: illicit drug use (i.e., heroin, cocaine, crack cocaine, or abuse of morphine or other prescription opiates); incarceration in Alberta anytime since Jan. 1, 2002; or homelessness (having no fixed address, or staying in homeless shelters). Patients without any such history were identified as low-risk.
For demographic, clinical and risk information, we used chart reviews of medical records at hospitals, primary care clinics and a local corrections facility; an electronic search of the provincial Corrections Services admission database, HIV and hepatitis C registries, and hospital admission databases; and interviews with patients and their primary care providers. The information collected on potential risk factors included the presence of comorbid disease and histories of incarceration, use of group-living community facilities (detoxification centres or homeless shelters), travel, drug-use behaviours and types of drugs used, wound-care behaviours and previous hospital admissions.
We used EpiData version 3.0 (The EpiData Association, Denmark) to collect data, which was then analyzed with Epi-INFO6 version 6 facility at least once per year) and 1 127 825 for the low-risk population. 15 Relative risks of infection were calculated with 95% confidence intervals (CIs).
To identify people with USA300 infections that were potentially health care-acquired, we used criteria from the Canadian Nosocomial Infections Surveillance Program (i.e., patients with infections that developed ≥ 3 days after admission to hospital, or who stayed in a hospital or resided in a long-term care facility at any time during the 12 months before symptom onset).
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Results
Laboratory results
Between Jan. 1 (Fig. 1, left panel) and were of the same spa type. Selected isolates were also determined to have identical MLST types (sequence type 8). PFGE analysis (Fig. 1, right panel) divided isolates into 3 patterns, all belonging to a single clonal group identical to USA300.
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Epidemiologic results
Of these 42 isolates, 40 met the case definition (95%; Fig. 2 . Excluded isolates were from screening swabs or CHR nonresidents). Twenty-eight of these 40 cases (70%) had a history of illicit drug use, homelessness and/or incarceration (i.e., were at high risk). Interviews were less likely to occur with people at high (6/28, 21%) than at low risk (11/12, 92%, p < 0.001). The cumulative incidence of USA300 infection among highrisk cases (240.2 per 100 000 population) was found to be higher than that of low-risk cases (1.4 per 100 000). The relative risk of infection in high-risk compared with low-risk cases was 169.4 (95% CI 86.1-333.0).
Characteristics of these 40 cases are presented in Table 1 . Almost all (39/40, 98%) were treated for skin and soft-tissue infections (SSTI) of varying severity. One person (3%) presented with rapidly progressive hemorrhagic necrotizing pneumonia, and died from this infection. Patients classified as being at high risk were more likely to have hepatitis C infection (14/28 [50%] v. 0/12, p < 0.05).
Fourteen (35%) of the 40 patients with USA300 MRSA infections met criteria for their case be considered a potential health care-acquired infection. Three of these (7.5%) had onset of infection ≥ 3 days after admission to hospital (range 6-44 d). Although 10 (25%) had been admitted to a hospital during the 12 months before the onset of infection, most of these patients had short hospital stays or were in units at low risk of MRSA infection; of these, one had an infection appear 10 days after discharge from a surgical ward adjacent to a ward where another patient was being treated for an infection with USA300. Additional characteristics of the 28 high-risk cases are presented in Table 2 . Eighteen (64%) of these patients had a history of recent incarceration in the Alberta corrections system, the majority having passed through local Correction Facility A (range, 1-20 incarcerations/person). Furthermore, of the 18 patients who had been incarcerated (for a range of 5-11 weeks), 3 had onset of their infection during their incarceration.
Interpretation
CA-MRSA infections are being reported with increasing frequency, particularly those with the USA300 strain. 1, 18, 19 We report an outbreak of infections by the USA300 strain of MRSA, centred on an urban CHR population with histories of illicit drug use, homelessness or recent incarceration. We used a strain-based case definition and described the clinical features and hypotheses for transmission of a single virulent strain of CA-MRSA. A single central laboratory performed all microbiologic testing, which allowed the identification of all patients who were infected with the USA300 strain and a direct estimation of population incidence. Primary residence outside CHR 4 (10) 2 (7) 2 (17) Clinical presentation
Skin and soft-tissue infections 39 (98) 27 (96) 12 (100) Abscess ± cellulitis 18 (45) 13 (46) 5 (42) Infected wound or ulcer 9 (23) 8 (29) 1 (8) Cellulitis ± ulceration 5 (13) 4 (14) 1 (8) Bursitis, septic arthritis 2 (5) 1 (4) 1 (8) Furuncle 
Other risk factor
Popping or lancing own skin infections 8 (29) Because people in drug-using or homeless populations may tend to seek medical care at a later stage of infection, 20 the CHR's burden of illness from this strain of MRSA may be even greater than we have documented. Our ability to interview high-risk patients was limited, which may also have led to underreportage of the characteristics of this group (e.g., the percentage who reported drug use).
The overall population prevalence of MRSA colonization in the CHR is probably low, in keeping with that recently reported in the United States. 21 Outbreaks or a high prevalence of CA-MRSA infections have, however, been previously found in marginalized populations (prison inmates, 4 drug-using and homeless people, 22, 23 and low-income communities 24 ), where these strains may become endemic and difficult to control. 25 Ongoing surveillance of CA-MRSA (and USA300) in the CHR has identified a further 310 infections up to the end of 2005 (8-34 cases/mo), with at least 73% occurring in the high-risk or transient population, which suggests that the strain has become endemic in this setting. Transmission within these populations has been attributed to factors that are environmental (e.g., crowded living conditions, such as in homeless shelters or jails), social (e.g., belonging to drugusing networks) and behavioural (e.g., poor personal hygiene).
23,26-29 Lancing one's own skin infections, with the accompanying possibility of environmental contamination and transmission to close contacts, may also be a route of spread in the CHR high-risk population. Given that 71% of the patients whose cases met our inclusion criteria reported use of cocaine or crack cocaine, transmission may also be increased by the more frequent use of these drugs, drug use in settings such as crack houses, or sharing contaminated drugs or drug paraphernalia (e.g., needles, crack pipes). 23, 27, 28 Although none of 7 cultures that we did on 2 samples of crack cocaine seized by police in Calgary grew CA-MRSA, 4 of 12 crack pipes that we tested had results positive for methicillin-sensitive S. aureus, which suggests that pipes may be a potential vector.
The majority of infections were community-acquired. Possible nosocomial acquisition may be explained by mitigating factors in each case, or by confounding from high rates of hospitalization. 20, 30 The infections identified in this outbreak were severe, with a high proportion (38%) of cases requiring intravenous antimicrobial therapy or hospital admission, and one death from a rapidly progressing necrotizing pneumonia. 6, 31 The severity of the infections and the potential consequences of delays in the initiation of appropriate treatment led to recommendations for empiric antibiotic treatment of skin and soft-tissue infections in the high-risk population in the CHR.
Of concern was the identification of 12 cases outside of the high-risk population. This suggests that the USA300 strain may be present in the general population, as has been recently documented.
